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(57) Abstract: A pattern form ing method for carbon nanotube ( 1 06) capable of 
forming a pattern by wet-elching a carbon nano-tube (1 06) by a transfer method, 
comprising the steps of using a solution dissolving a binder used for the transfer 
method as a solution used for wet etching and, during the wet etching, rubbing 
off" the entwined carbon nanotube (1 06) with cloth-like substance (1 12); a pattern 
forming method for carbon nanotube (106) capable of forming a pattern by using 
a dry etching method, comprising the step of using, as a mask, a metal film or 
the film of a substance not damaged at the time of dry-etching and not damaging 
of removal, whereby a fine carbon nanotube pattern with excellent flatness can be formed. 
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o i tmm-*. 

5 Jl 2 0 7 £ 2 0 Mm(DJ¥^i#fjtU JEM, El 5 D fc^T£ 5 fcl, BfiM 2 0 7 CD 
ilt^MH2 0 8 <hbT7;i/$~^A£0. 5 um®m&\zMjfc?Z>o &V>T> 
H 5 E fc^Tcfc 5 fc, y- hfg&jS 2 0 8 Rtf^- Hiftiftl 2 0 7 C-fflSXy^^ 
5febT\ ^r- hUP 2 0 9 ZM!ffi-%> e 

10 ^$nfc««S 2 0 5 ±fo m 1 2 0 3 a $ 0 . 8 Mm©Jf»t»^, 
ff$2tfmOJg|!Rte:UfcCNT*||i;K>^»2 0 3 a±K:fgl CNT12 
0 4attTMtl) o HK\ JlO^lCNTi2 0 4 a±lI, IS 2 /Vf 2 0 3 b 

mm 2CNTS204b *±mtmm\zimkmmhT, H2CNTjf204b ss±i 

15 ^1^^2W>y)S2 0 3 a, 2 0 3 b £«LTWb£li\ IlCN 

Tl2 04a C0T«jT?#ic© CNT^lim 2 0 3 a fc&o U $ 2 C 
NTI2 0 4b©T»JT : #^:©CNT^2;^>^ji2 0 3 bfc^oT^bfcJKjl 
©mBCNTJi2 0 1^firr§. IlM2;H>^12 0 3 a, 2 0 3 bt, 

Il&CJ^2CNTl2 04a, 2 0 4bttt, U->TOJ^b< 

20 ^tW4 -Dm, mmvtzL^oiz^htzCNT^ ^ /-m^mm^iz^m. 

U ^i"J->WJ1>»«IC<toTiil2 0 5±};«t5o 

ftm%T»±mmmz%nLT^%fr^$>%o cmm^<Dmmx^mimsm2 

;H>^I2 0 3 a, 2 0 3b±fc#^$it§C<hfeBTfgT^-5^\ 
25 ffltt^^Hi^^bTS. 

^1^B2;H>^12 0 3 a, 2 0 3 bH, l/y^K SOG (Spin on Glass) , 
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7&V)\^m&$&mte&Z.tifiV%Zo IlRtfl2CNTl2 0 4 ai 2 0 4bi: 

■ X^y-JH^UTCNT^ 2 ^7A/'J y h fr&JXDmmiZfflmhfco 
5 IlM2CNTl2 0 4 a, 2 0 4 b S^TTS CNT» 2 0 1 ©SM^fct H6 
tC^r«k-5fc:, HM2m>^i2 0 3 a, 2 0 3 bt^l^B2CNTH2 0 
4a, 2 0 4b i^^tC^lHUTiS e>f\ H 1 &tffg 2 n«f 2 0 3 a, 303 
b^HM2CNTI2 0 4a, 2 0 4b»t:^»w§ o Cinkk fglR 
^2/K>yi2 0 3 a, 2 0 3 b^WbT3fuK:, it*»^l^B2 CNT12 0 
10 4 a, 2 0 4b£MLfcfc&T£3o Mffi^©fg2 CNT12 0 4 b©^«, 

mmmsmmmTmm\z & ? xmm lt^ 

£©<fc-5fc, S®CNTT&£fg2CNTJi2 0 4 b^f #TiSiLiBl^bB^gH^ 

112 o 6i:^^Si^bt5 oiOT©M^fe^E^imt§. fcfc, m 
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5 t» cNTm%Bj$tm\z^ y^-mfimthTL^K m&tz>&5W^>&~ 
cdcnt iA^^Mjiii^ nr l s 5 o c n tm*4" ®^^x^ / 

CNTI2 0 1, itl2 0 5M^7Xl«2 0 6 <DffiM.m<DttmM%M <. MxJf 
lN/20mm 0^*S#^|^^"7°Tt:-Jl'7 : -X h £fr oTfe, CNTjf <3ilJ#mttjl 

io Bnm^tco z<D£5tm\<*ttmt}te. mmbft^\zmmsm2;u>^m2 0 3 

a, 2 0 3 b^HM2CNTl2 0 4 a, 2 0 4 bmWcIl^^tT, 

15 CNT1 2 0 1 ^11Mi3i£&L W£<Z)T\ IlCNTl2 0 4a ©fJtfWcgltfMm 
^©T«©^2CNTH2 0 4b^jn§ o £©£5^ CNT©fiWI#lifitt, mtfflto 

biC<V^V^fij^^^c 06Tte, CNTl^V^>^)i(Z)MliBS2[Il5iMb 

CNT12 0 1 %Mlfct2>&(Dmmfm2;W>?m2 0 3 a, 2 0 3 b^CDjjfU? 
tt, 0 . 0 1-1 jum^31LT^3, fg 1 &£jCfg 2 A*-f 203a, 203b #9c* 

1 Mm^ix§i^Wi CNT12 0 1 tmmM2 0 5 t^^l^itT^OT, CN 

ts2 o i <h»®12 o 5 t(Dn%wmmifflz.nz>o fex, s®m©^2 cntji 

25 2 0 4 b 2 0 5 £©g^£l£<£i£t % % 1 2 /Vf 2 0 3 a, 

2 0 3 b^oWM^ 1 MmOTte:^3rrs^S*^So 
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b^U ^1W2W>^I2 0 3 a, 2 0 3 b£*©»fbteKi|^#&§o #ij 

x^u->w^b<«isdK£fc:*^T, o. o i ummmmmmcNTM 
±\zi^\uw>^mjttzz£imKtc$>&. tot*)* mixxm2M>?m 

2 0 3 a, 2 0 3 b©£*fck ^IBKteteO. 0 1 Mml^±^MSbV\ ±IB$5ffi© 
5 5%, #£0. 1-0. 5Mm(DlSffl^l^t;^2AV>^12 0 3 a, 2 0 3 b©J31 

^®fl9©Sl2 CNT» 2 0 4b tlti 2 0 5 t©gf«K§M^£MT^fe^fc, 
^1^12 A-r>yjf2 0 3 a, 2 0 3 b^«f4«^«T^r:i: Wf^Tfe^o 
— fglMll2CNTJ12 0 4a, 2 0 4 b**0IBJltfck 0. l~5/im^5it 
10 TV^. CNTji 2 0 1 teWFJlJC&fit" >yi 203a, 203b <D^fc%£ 
^mUZ^xmijmWL-D-D, mS\zWW>?M2 0 3 a, 2 0 3b©U#£g 
^^«5I^jOT*^rrs^*^5c ilM2CNTi204a, 2 04b^ 

15 Sfc, ^lRr^62CNTJB2 04a, 2 0 4 b^«J¥^5 Mm^i^il^ttt 

T, CNTg©gf|j¥te0. 5Mm~5Mm^i!jfPt-^^<h^mbV\ ±fB$5H©-5%, 
miZO. 5u,m~liim®1tfflteMl%XM2CNTM2 0 4 a, 2 0 4b5fc*©ffi0¥£ 

20 07tt, H6S#MbTizK^fcMCNTji±«^>^7 0; £PBTT, 7/-Ftti 
yzsa>Wm, lV/lim(Dimm^iLt>±m^M^ 1.7V//imTU 1 0- 4 A/cm 
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®8a~8f^ *mw<D%6<DmmmM<D%moxnmmmk\zm-o *n» 
mw(Dfflktm5<Dmmim<Dttit<D±&&ffim. »it&&cnti2o i© 
mmmmstf- hmmm(Dmmtmm^mnm^Tnt^mz^ 0 

^MMJMTtt, 08A^TJ;5^ #7*g&2 0 6±K:*J$«Jf2 0 5 

f 0^- hlfetl 2 0 7^20 Mm»CJtit§o H 8 C fca^T J; "5 fcu 

- Hmm 2 0 7±fc, h«M 2 0 8tLT7JI/5zr)AS; 0 . 5 um(DWfr\zM 
fiTTSc JgtCU 08Dfc7pf«t'5K:, er-hSM2 0 8^tX^r-Mfe^ji2 0 7©-^ 
$x-^>^libT, y-hlWP2 0 9$^fi!c1-5. 

io m^m, m8E\zx?r&5\z, y-hHP2 0 9^<^-h*M2 0 8±^vx 

X^2 1 9 ©B8P 2 1 9 aRZ&f-hMn2 0 9&MLT, MS 2 0 5±\Z, CNT 
12 0lMt§o &©CNTJl£flMbT/^ ^©±^©CNTP^J11"§ £ 
tldcfcO, ^4«MJf«^Lfcfe©<hfWI^©l«]BCNTH2 0 1»^T^o £©!£, 
15 m8F^Tcfc5^ ^X^#2 19»*«^i:tCcfcD, CNT12 0 1*X$^ 
2 0 1 b^bfe3gmiB©«#^ffl»m^#&n^ D 
?X^I2 1 9 tLX\X l/y7hf&Mra-MP2 0 9^S5<1;5}^ 

S. b^U A°^-~>^fcl/vXb#£ffiV^»«, SH65^fW^TTX^#2 
20 1 9£lteb&mak£&&f\ CNTif (:Y7i/t©-»f1-§W^i)fcfe, ' 

:tii;tt> ^^Ji/vx^a, $*-hi8P2 o 9 t^xzoimattf^ctzkoizm 

f^^lt^m\ H$fcCNT©ffettW-Igj&«, #M¥ 11-145900 -tfcfefS 

25 «$nrv^„ ^-©tam^m, v^^^ffi^T^stccNT&ii^b, m 

^7°^XVfccfc^TCNT^"-hPflP©^c:^#T§ct5fcX^^>^T§tfe^o b 
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fru cNTM^nitiB^bfccNTtt, mmy°yX^^\m^mzjiy^> tarn 

5 £»»C«ktK y-hMP2 0 9^®DHOy-ha5i»»2 0 7 ©MMfcCN 

T££, X5y^20 1b (H8F) h«SH 2 0 8 t<Dm<D ) J-2MM<D%tk%: 

tz>z.tm^-c&% a v-2nwi%mfc?zjjfetLTfe, ^x^U2 1 9©g§P2 1 

9 a©g*H8Efc^bfc«J:'5fcy-hllP2 0 9 <0@«fc D fe/hS < U 
10 2 1 9&JP<^b^07X^ bSk%-k%<t%t\Z£lO, CNT&Of^tt§i§ 

^mmwrnrnm, y-H!P2 o 9o#t*ftT8fijowp@^i-svx^^2 1 
9 £ffiv>&„ 8§aisU:©wpgs^rrs'7x^*r2 1 9 %m^tz.m&\z\z, hup 2 

0 9 W-Mfef 12 0 7©«Ii:CNT^lff|,^ ( !;^<^i3, iKW^Hf 

>«»&»&n&V>. feT, J^Lfc8*|g«©IWn^flBi£fc5. 
7^ll2 19©iiP2 17a©g$d, ^©JP#-£ t <ht"& 
t/d>l 

20 §^fcTJ;5^X^^2 1 9«t§o £nfc«fc0, HfoM 2 0 7 ©ftHM^ 
©CNT#f$^ U-**ffi&<E^£ M\Z, t/d<l©ii£fc&, 

y-MP2 o 9W-h»i2 o 7 mmmizcNT-bmm~tz>z.ttf£<m % 
-bmu 2 0 90^ tmcm^z-o^rmmLtz.^ z:n\zmt>~f, 7x^219© 
mmwrn*?- hmm±\zm&mz&m^TCNTmmmtm\z\z, 
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5 mmmm6(Dmz 

m 9 tc^-r £ 5 \z, mmm 2 0 5 ±\z, mmm 2 0 7 fc^m 1 mmm 2 1 

7&m£2fMS2 1 8££«d*jiU $lili2 1 70DHP2 1 7 a©^, 
W,2Wm2 1 8CDWP2 1 8 a©^«kDfc*£<^J»5;i<h£J^Tfc, ^«J^ 

lli^ l /S©*f m 1 0 (c^t"c±; 5 iz, f~ nmm 2 0 7 ©MP 2 0 
7 a £ *£feg&#£j[£tf 5 ^tf^ckD^ 0 9 O^tH^^liS^I&'bfclirS ££ 
J&*T£S. ^*BR^^tT?fe<^-h«MWi2 0 7 ©MP 2 0 7 aftM®±^T©#£, 

15 x5>^2oi bftzmftzntzn^oi-xm^- b*S2 o 9 t\zm, 

B 1 lfck If! 5 Rt$| 6 H»»!l©^(C^^ Tf«bfc«#^m^ltS©X$ y 

20 «?JfctM& 2 5 V £ 6>it&±# D , 10 0VTH1 raA0tffii^f o 
l5©»PJ^Ufcm O^O, «Ji«iSOCNTJi2 0 1*SlnK:^«-S 

>&&t& ^-©^7°D-fexT±ii(7)^- nmm 207 &r#*- 2 0 s 
vtmnm^t^tz®, ^-ne»©i»tcNTi2 0 lgi^Mbx, m^mt 

»^jT^fc^{C<fc^TCNTM2 0 1 3££t>pJigTfc3 0 
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immom2, 3«iawiii, irut>t>mmzmmntcM>?mtm 

A*-f >#m lZX o T^$nfc C N T Sr^t? C N T jf £ J&> S J^MIIB^T £ CNT 
5 $12 0 1, MI^M«l^2^Rl^UTSWiSn«»CNT|«2 0 1, Xte, fff 

%m-1>¥m<DmmW0. 0 1~Um, ifiECNTJl©jg|JP#0. l~5wmt:^S 
^$n/tCNTfll2 0 1 (OT, *^0jO^5(D|i^<DCNTEi:^f^)) Sl©^ 

10 cnfcftU «©¥lfllTtt, SI«-H&0, ES^feEllfc^D, fi»* 
c:©i;5^^HJ©^lliii^t-^CNTM2 0 llzttVT, M&i&mmfrbfc 

m^^mvmxx%, mm^mwjz^mmm^mmm^^x, ^t§-u 

Mfc, MIBCNTHI2 0 l±fcVX^i:LTCD^|IM^-«^$-&fe^^^ 

20 7^3-v^y?ij&mmLTW>^%m^\z\x ^y^-^mm^^u^^ 

«BJ(DB5©ti*©CNTll2 0 1^ ^b^BTfeD, u©fcfeX7 
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Axy ^>^©f*m^-^T\ MIB^-y A~t^ ^;KZ)-T < & < £ fc-^£ftJ&3*«5jiH£ 

10 14. #-#>^/^-7lIteX^U~>roJfe X7W&X&g^&K: e kDJ&& 

^nfcft^ i~i3 ©{siti^ i mizmwt<D%-7$^;^x.—7<D/ty—>mtf&mo 

>&^^X5 y^m, Mx^ y $r \Z?ft%OWi£%:WB y^M^£>«?£ 

15 nm^^mmmmmmmz^x, 

t &^t? cNTit^ e^smjKiss&rrs z t mmtirz>mmk&m®mm<> 

1 6. IIJ:!;M^na(5^#>ty^"7 4 (CNT) S^ttX^y 

20 mx^ y9\zjm<Dn&&wmLTxs. y^m^^m^mm^itmmkmm^mm 

25 1 7. tuf3«Mi^2^^±E^bTl«S$n§^<hS#Mi;t-§, M$gl 6IOE 
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io 2 0. it« i6~ii9 ©fnjn^ i mizmmmm^m^mmm^ ztm 

2 1. mLt\zmns*mi&u 
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Tmommmmmm\zmm^^^yy°tmt^z.t^mtt.^m^mmm^ 
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2 1 izmmommkmm^mmcDmm^m. 



WO 02/45113 PCT/JPOl/10276 



2 4 . mm. 2i~23 (D^n^\zmmommkmm^w&0m^wrc^oXs 

5 ^fc 

2 5. a&tSLhfc^M^^I-^Xxy^t, 
10 #«i**ai$i§rSXT-y^ 

lt> Mf2«*s±^, yt-i->^^^-#>^y^^"^ (cnt) %z.<Dimzmm 

15 
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